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(54) MOTOR CONTROLLER 

(57)Abstract: 

PURPOSE: To enhance safety by providing a control means for 
transmitting a control signal upon occurrence of an abnormal 
state, controlling the output frequency of an inverter means 
according to the control signal, and stopping a motor while 
braking. 

CONSTITUTION: A control means 5 comprises a microcomputer 
6 for controlling an inverter and gradually accelerate an inverter 
means 3 up to a predetermined frequency through a power Tr 
drive circuit 7 in response to the function of an operating switch 
9 and then drives the inverter means 3 at a predetermined 
frequency thus driving a motor 4 at a desired r.p.m. Upon 
occurrence of an abnormal state, the selection switch of the 
microcomputer is turned to brake side and a brake signal is 
transmitted. Output frequency of the inverter means 3 is then 
lowered gradually so that the r.p.m. being set by the inverter 
means 3 will be lower than the r.p.m. of the motor 4 due to the 
inertia of load thus lowering the r.p.m. of the motor 4. Since the 
motor can be stopped quicker than the stoppage of free run due 
to the inertia of load, the safety is enhanced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The converting means which carries out rectification smooth [ of the alternating current input 
voltage ], and outputs direct current voltage, An inverter means to change the direct current voltage of 
this converting means into the alternating voltage of predetermined frequency, and to supply a motor, In 
the control unit of the motor equipped with the control means which stops the drive of an inverter 
means when it will be in an abnormal condition, while performing the drive which answered actuation of a 
driving switch in this inverter means, and includes acceleration and deceleration Said control means is 
the control unit of the motor characterized by making it stop, transmitting a braking signal, controlling 
the output frequency of an inverter means according to this braking signal, and making a motor brake 
when it will be in an abnormal condition. 

[Claim 2] The control unit of the motor according to claim 1 characterized by forming the selecting 
switch which chooses as said control means one of the halt approaches of a braking halt stopped while 
making a motor brake, when it will be in an abnormal condition, and a free run halt by the inertia of a 
motor. 

[Claim 3] The control unit of the motor according to claim 1 or 2 characterized by preparing the drive 
prevention function which a motor continues slowing down even if the operation signal which will be in 
an abnormal condition, and drives a motor to said control means while a motor slows down is inputted. 
[Claim 4] The control unit of the motor according to claim 3 characterized by forming the reset 
equipment which will drive a motor if the operation signal which drives a motor after it would be in the 
abnormal condition and the motor has stopped to said control means is inputted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the motor which performs power 
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conversion to the alternating current from a direct current, and carries out frequency control of the 

rotational speed of a motor. 

[0002] 

[Description of the Prior Art] The control unit of this kind of motor needs to stop a motor, when it will 
be in abnormal conditions when accident occurs when dangerous while driving a motor or. In order to be 
in an abnormal condition and to stop a motor conventionally, the output of an inverter means is 
suspended suddenly and rotation of a motor is stopped according to the inertia (free run halt). 
[0003] 

[Problem(s) to be Solved by the Invention] Since the output of an inverter means is suspended suddenly 
and rotation of a motor was stopped according to the inertia in order according to the control device of 
the motor mentioned above to be in an abnormal condition and to have stopped the motor (free run halt), 
when the inertia of a load was large, there was a possibility that a motor might continue rotating and it 
was dangerous. 

[0004] It is the case where it will be in an abnormal condition, and the place which this invention is what 
was accomplished in view of this reason, and is made into the purpose is to offer the control unit of the 
motor whose safety stop, is [ a motor ] easy and has a motor and improves, even if the inertia of a load 
is large. 

[0005] Moreover, the place made into other purposes is to offer the control unit of the motor whose 
user-friendliness can stop quickly, or can stop slowly automatically, has a motor according to an 
abnormal condition, and improves. 
[0006] 

[Means for Solving the Problem] In order to solve this technical problem, the control unit of a motor 
according to claim 1 The converting means which carries out rectification smooth [ of the alternating 
current input voltage ], and outputs direct current voltage, An inverter means to change the direct 
current voltage of this converting means into the alternating voltage of predetermined frequency, and to 
supply a motor, In the control unit of the motor equipped with the control means which stops the drive 
of an inverter means when it will be in an abnormal condition, while performing the drive which answered 
actuation of a driving switch in this inverter means, and includes acceleration and deceleration Said 
control means is considered as the configuration stopped while transmitting a braking signal, controlling 
the output frequency of an inverter means according to this braking signal and making a motor brake, 
when it will be in an abnormal condition. 

[0007] The control unit of a motor according to claim 2 is considered as the configuration which formed 
the selecting switch which chooses as the control means of the thing of claim 1 one of the halt 
approaches of a braking halt stopped while making a motor brake, when it will be in an abnormal 
condition, and a free run halt by the inertia of a motor. 

[0008] The control unit of a motor according to claim 3 is considered as the configuration which 
prepared the drive prevention function which a motor continues slowing down, even if the operation 
signal which will be in an abnormal condition, and drives a motor to the control means of the thing of 
claim 1 or claim 2 while a motor slows down is inputted. 

[0009] The control unit of a motor according to claim 4 is considered as the configuration which formed 
the reset equipment which drives a motor, if the operation signal which drives a motor after it would be 
in the abnormal condition and the motor has stopped to the control means of the thing of claim 3 is 
inputted. 
[0010] 

[Function] According to the configuration according to claim 1, when it will be in an abnormal condition 
while driving the motor, the output frequency of an inverter means is controlled, rather than the engine 
speed of the motor by the inertia of a load, the direction of the engine speed of the motor which may be 
driven with the output frequency of an inverter means becomes late, and the engine speed of a motor is 
dropped gradually. 
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[001 1] According to the configuration according to claim 2, a motor can be stopped quickly or it can be 
made to stop slowly automatically by operating a selecting switch according to the load of a motor. 
[0012] According to the configuration according to claim 3, even if in addition to an operation of claim 1 
or claim 2 an operator is wrong and it carries out ON actuation of the drive switch of a motor, a motor 
continues slowing down and, finally, a motor suspends it. 

[0013] According to the configuration according to claim 4, after the motor has stopped, even if it 
carries out ON actuation of the drive switch of a motor in addition to an operation of claim 3, the motor 
will be stopped, but if ON actuation of the drive switch of a motor is carried out after operating reset 
equipment, a motor will begin to rotate again. 
[0014] 

[Example] Hereafter, one example of this invention is explained based on drawing 1 and drawing 2 . That 
is, the control device of this motor is the three-phase-alternating-current power source 1. It is a 
converting means 2 about alternating current input voltage. Rectification smooth is carried out, direct 
current voltage is outputted, this direct current voltage is changed into alternating voltage with the 
inverter means 3 (power circuit), and it is a motor 4. It supplies. 

[0015] Converting means 2 It is constituted by the diode bridge which connected two or more diodes, 
and is the three-phase-alternating-current power source 1. Alternating current input voltage is rectified, 
it considers as a pulsating flow, smooth [ of this pulsating flow ] is carried out with a smoothing 
capacitor, and it is outputting as direct current voltage. Inverter means 3 Parallel connection of a 
transistor and the diode is carried out, and it accomplishes with an arm, and 3-set parallel connection of 
this arm is carried out, it is constituted, and it is a converting means 2. Control means 5 which inputs 
and mentions later the direct current voltage which is output voltage Motor 4 which it changes into the 
alternating voltage of predetermined frequency according to actuation of a driving switch, and is an 
induction motor It enables it to have driven. 

[0016] It drives at the rotational frequency of a request of a control means 5. An inverter means 3 The 
inverter control oriented microcomputer 6 equipped with the data-storage means which is the rewritable 
memory which consists of RAM or EEPROM which stores the frequency data of the alternating current 
to supply It has and it is a driving switch 9. ON actuation is answered and it is the power Tr drive circuit 
7. It minds and it is the inverter means 3. It is the inverter means 3 at the predetermined frequency 
after accelerating gradually to predetermined frequency. It drives and it is a motor 4. Moreover, motor 4 
In order to make it stop, it is a driving switch 9. Off actuation is answered and it is the inverter means 3. 
It is made to slow down gradually from predetermined frequency, and leads to a halt, furthermore, this 
control means 5 **** — protection network 8 (urinal stall function) it being prepared and connecting 
the big load of inertia etc. — a cause — motor 4 the time of an engine speed not falling easily — 
inverter circuit 3 an engine speed — gradually — lowering — motor 4 Inverter control oriented 
microcomputer 6 to the overvoltage produced in a generation-of-electrical-energy operation It is 
protecting. This control means 5 Driving switch 9 It is the inverter means 3 by carrying out ON 
actuation. While performing the drive including acceleration and deceleration, it is the inverter means 3. 
An operation signal is outputted while driving. 

[0017] Moreover, this control means 5 (for example, when a motor 4 is used as an object for the drive of 
an electric car) Motor 4 Abnormal conditions when dangerous during a drive, or when accident occurs 
The case where a possibility of doing damage to people in a certain trouble occurs, and motor 4 When it 
is used by conveyance of an ingredient and a product and a defective is discovered When it becomes, it 
is the inverter means 3. A drive is stopped, etc. That is, motor 4 When using it for what must perform a 
thoroughgoing safety practice to the men for the drive of an electric car etc., Inverter control oriented 
microcomputer 6 A selecting switch is made into a braking halt side, and it is the inverter control 
oriented microcomputer 6. A braking signal is transmitted and it is the inverter means 3. By lowering an 
output frequency gradually Motor 4 by the inertia of a load It is the inverter means 3 from an engine 
speed. Motor 4 which may be driven The engine speed is made late and it is a motor 4. An engine speed 



-5 - 



is dropped. It is a motor 4 from a free run halt according to the inertia of a load by this. It can be made 
to stop quickly and safety improves. 

[0018] Moreover, motor 4 When it is used by conveyance of an ingredient and a product and a defective 
is discovered, it is the inverter control oriented microcomputer 6. A selecting switch is made into a free 
run halt side, and it is the inverter control oriented microcomputer 6. Inverter means 3 An output 
frequency is stopped suddenly and it is a motor 4 that it is also at the inertia of a load. Halt (free run 
halt) It can carry out. By this, it is a motor 4. It can prevent that make it stop slowly and an ingredient 
and a product break. 

[0019] Thus, motor 4 Since the halt approach when being in an abnormal condition can be chosen 
according to the load to drive, improvement in user-friendliness can be measured, moreover, this control 
means 5 **** — inverter control terminal 20 (drive prevention function) which displays an abnormal 
condition having — **** — these various halt approaches — motor 4 under a moderation halt — an 
operator — mistaking — motor 4 Driving switch 9 to drive even if it operates it — motor 4 Since it 
continues slowing down, safety improves further. Furthermore, it is a motor 4 by the abnormal condition. 
It is a motor 4 even if it carries out ON actuation of the driving switch 9, when it stops. Since a motor is 
re-driven after removing an abnormal condition, although the condition of having stopped is held, it is a 
control means 5. Reset equipment is formed inside. Safety improves further by this. 

[0020] This control means 5 When it explains based on drawing 2 , it is the inverter means 3 beforehand. 
A frequency, drive time amount, etc. to drive are chosen (S1). And a driving switch 9 (refer to drawing 
1 ) is [ ON or / whether it is off and ] decision (S2). It carries out and, in ON, is a control means 5. An 
operation signal is outputted and it is the inverter means 3. It drives (S3). This inverter means 3 Driving 
switch 9 It drives succeedingly until it becomes off. When a driving switch (S2) is OFF, it is the inverter 
means 3. It is in the condition of a halt, and this condition is continued until a driving switch (S2) is 
turned on. this inverter means 3 instant time amount [ that / that became off ] when the inverter 
control terminal 20 (S4) into which an abnormal condition is inputted in the condition of carrying out 
drive operation becomes off fixed time amount — or — until it distinguishes whether it is the continued 
long time amount (S5) and a driving switch (S2) becomes off in the case of instant fixed time amount 
which is mere malfunction — inverter means 3 It drives. 

[0021] Moreover, in the case of the continued longtime amount which is an abnormal condition, check 
the halt approach with a selecting switch, the output frequency of an inverter means (S8) is made to 
stop or ****** gradually to it by performing a braking halt (S7), as mentioned above, and performing a . 
free run halt mentioned above when other at the time of a braking halt (S6), and it is a motor 4. It is 
made to stop, making it slow down. It is a motor 4 by these halt approaches. While an engine speed 
slows down, it is a driving switch 9. Even if it carries out ON actuation, a moderation halt is continued as 
it is. And motor 4 By operating reset equipment (S9), after stopping, the terminal 20 for inverter control 
is made into an ON state, and it is a driving switch 9 by this. It is a motor 4 again by the input. Drive 
operation can be carried out. 

[0022] 10 is an electrical-potential-difference distinction means, and is a driving switch 9. It is the 
inverter means 3 by carrying out off actuation. It is a motor 4 although a frequency is reduced. It is the 
inverter means 3 that the inertia of a load is large owing to. It is a motor 4 to a frequency fall. A 
rotational frequency may not catch up. In this case, motor 4 The electrical potential difference 
generated according to a generation-of-electrical-energy operation is the inverter means 3. It is 
impressed and this electrical potential difference is a predetermined value, (electrical potential 
difference required in order to make brake resistance energize a current) A brake signal will be 
outputted if it exceeds. 

[0023] 1 1 is the inverter means 3 by driving a magnet 13 with a photo coupler 12, and passing a current 
to the brake resistance 14, if it is a brake driving means and a brake signal is outputted by the 
electrical-potential-difference distinction means 10. A drive is controlled. 

[0024] In addition, a power-source situation is the three-phase-alternating-current power source 1 bad. 



-6- 



Also when the case where fluctuation of alternating current input voltage is sharp, and abnormal voltage 
are inputted, a brake signal is detected, and it is a motor 3 by the brake resistance 14. Since an early 
halt is performed, in order to prevent this, the control distinction means 15 is established in the center 
of abbreviation of drawing 1 . It is prepared between the electrical-potential-difference distinction 
means 10 and the brake driving means 1 1, and this control distinction means 15 is the brake signal and 
the control means 5 of the electrical-potential-difference distinction means 10. It is a motor 4 by 
outputting a brake signal, only when inputting an operation signal and having generated the operation 
signal. Power consumption of the electrical potential difference generated according to a generation-of- 
electrical-energy operation is impressed and carried out to the brake resistance 14, and it is a motor 4. 
An early halt is performed, the configuration of this control distinction means 15 — driving switch 9 An 
output and control means 5 NOT arranged between inputs A circuit N1, and this output and control 
means 2 of N1 AND which made the operation signal the input side AND which made the input side a 
circuit A1, and this output and brake signal of A1 a circuit A2 — since — it has become. 
[0025] In addition, application which must perform a thoroughgoing safety practice to people if it is made 
what is accepted and stopped, omitting a selecting switch and making a motor brake according to this 
example (for example, when a motor is used for an electric car etc.) It can be used. 
[0026] 

[Effect of the Invention] When according to the control unit of a motor according to claim 1 it will be in 
an abnormal condition while driving the motor, Since the output frequency of an inverter means is 
controlled, the engine speed of the motor which may be driven with the output frequency of an inverter 
means becomes late rather than the engine speed of the motor by the inertia of a load and the engine 
speed of a motor is dropped gradually It is the case where it will be in an abnormal condition, and even if 
the inertia of a load is large, it is made to stop, it has [ it is / a motor / easy, ] it, and safety improves. 
[0027] According to the control device of a motor according to claim 2, by operating a selecting switch 
according to the load of a motor, a motor can be stopped quickly, or it can be made to stop slowly 
automatically, and user-friendliness improves. 

[0028] Since according to the configuration according to claim 3 a motor continues slowing down and a 
motor finally suspends it even if an operator is wrong and it carries out ON actuation of the drive switch 
of a motor, in addition to effectiveness according to claim 1 or 2, safety improves further. 
[0029] After the motor has stopped, even if it carries out ON actuation of the drive switch of a motor, 
according to the configuration according to claim 4, a motor will be stopped, but if ON actuation of the 
drive switch of a motor is carried out after operating reset equipment, since a motor will begin to rotate 
again, in addition to effectiveness according to claim 3, after removing a dangerous cause or accident 
etc., a motor can be driven, and it has, and safety improves further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuitry Fig. showing one example of this invention. 

[Drawing 2] It is the flow chart for explanation of operation of the control means of the thing of drawing 

1 . 

[Description of Notations] 

2 Converting Means 

3 Inverter Means 

4 Motor 

5 Control Means 
9 Driving Switch 
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iex-f7f9 «»ffbT"b«&«4 s«abi«»t*© 

mmm t^±\,tz^\zu. minx* yw&*>» 

[0 0 2 0] ^©«iJP^S5 6H2l:S^>TIS«t5 

iw**a^(si) lt*<. -tbTae^-f y5=-9 (01 

*<*>*»*7^S*(l»r (S2) l/Tt>©*^l: 

^^3 2rigi&(S3)-r«>. ^©<wx-^^R3 ac 
x< -^9 *«^-7K***T5i#«#B»sns. ae 
x-r y^(S2)d»*7©*^K«, <i ->n-9^m im 

lh©«^T'*0. agX-f ~j 3- (S2) ^>l:ft6*t^ 
©^SI^Mtt?). ^©-f >A— ^^R3 ^ggtbaiELT 

ii * ttjs-caijf s n* >a*-^ 20 

(S4) iJi*7l:4o & £ S Ctt, f©*7i:ft o 7cB#W^ 
S«fJ4-Sl^fM*»-€'ntfe«littl/fc*i'i«flBtt©*»S J lHI 
8U(S5) L, ¥fr*«!&feT»*W$fc-£i*M©«£-K: 
tt, Ifi^-f y (S2) 3&«*71C3&:* ^T-f >A*-^^S 
3 £«Tf So 
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5 itCioT'f >A*-^#© (S8) ©ffi*iliS»<&^-« 
(Cf?±X«fiP^±$-B-Tm«J^4 SWa^-Brft^Sffih 

3**. zn^<DW±.-nmzx^xmmm ©ehe»*« 
wa+icaKx-f ***>*^UTfe*©**«a 
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4Sg3¥7-23578 



5 

[0 0 2 2] 10»4«£EtiJBiJ#a"C, SSte*^ v** 

7ift5^il;J:oT^ >A-^^S3 ©Jf!g»£{£ 
TStt50T»5*». «W)^4 ©ftflf©«tt*«*:#^;: 

HIESto*igtrOj&»fc^«£a«**. £©*§£. **j$£4 
©»«f£fflK±9»£Lfc«ffi*«-r >A-^a3 left 
SP$n. d©*ffij&*Bfrj£ffl[ C7V-+ffiin;l;:®)5fc£ii« 

rtT5. 

[0 0 2 3] ll«^U-+B»#8k-e, *EE*i]SiJ^S10 
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&©T<&S. 

[0 0 2 4] «MWff^gKH1f!£^mMl ©32 

«E Art«EE©SM&*US U Art S ttfc 

T«tt*3 ©^fflfPit£fT ?©T, in^lfcltTSTitf) 
m©***fc:»iW*J»J^ai5«KttT^*. -© 
«JWBiJ#ai5«, *EE ! M»J*aiO;fttf:/U-*«tt^ 

aiit©WKttw-6n. «ffi«M^aio©:/u-=wt 

£$«^a5 ©Steffi tS Art UTSI6fg^©$6£L 
T^Si*K:©*:/U— =Wf&fflrt-r*»£ifc:J:oT 
«lb$S'4 ©5S««Uflfc:J:D3B£Lfc«ffi£:/l'-*J£Si 

14^OTDLT*rt^»^-ti-T*«j«4 ©^»|{?lt£fT 

5. ^©»iw*j»j*ai5©«irictt. ic^-r -v^9 ©m 

rt&tf*Hl^a5 ©ArtMKEaanfcNOT @KNlt, 

^©Nl©tBrtS.?>*S«ffll#a2 ©JIlE'fi^fSrArtflJtUit 
AND HBSAlt. ^©Al©mrtSt>"^U-+«^$Artffl 

[0 0 2 5] ft*, **SS0iJ(C<i;n«. MfcX-ly^Z 
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*^a©tHrtffltt**sifPu ftw©«ttt«fc*«»« 

©me^o t>. -T>A*-^^a©ffirtJi«fcicj:oT 
i»sh»4*ii<oisi(E»©*!6«i<ftoT, mmm 

[0027] m*m2mM<Dnmm<DMfflt£w\z£n 

l: ioTtii* *f tfcD i«K«)o < Off 

[0 0 2 8].tt*g3e*©flWt£«fcntf, fP*«3ft»W 

*jt«rH*tt««fc«»«**«t±-rs©T. 

tttt#H2B*©&Sfcin*.. 5(;:£3»*ft±-f -So 
[0 0 2 9] »*a4E«©«l«tJ:n«. 

20 itLfcttffiTttii$©lfMj!);W y^£^>#f£LTfcm 

ffbfc«K«»l«©«»X-fy^**>»frr*t. * 
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